The effect of hypophysectomy and of stress upon the weight of chromaffin tissue and of central and peripheral interrenal tissue was measured in pigeons hypophysectomized for as long as 128 days. Although uncom-
sought to establish the functional relationship, if any, between these zones and the adenohypophysis.
In birds, where interrenal tissue is dispersed generally throughout the gland and not concentrated into a cortex, the morphologic criteria of Arnold cannot be applied, although structural and histochemical studies have provided some evidence of regions of the avian interrenal tissue which may be homologous with the mammalian cortical zones (Knouf 8c Hartmann 1951; Sinha 8c Ghosh 1961).
The present investigation of the effect of hypophysectomy and of stress upon the weight of the different parts of the avian adrenal was undertaken upon the assumption that regional variations in response to these experimental conditions within the interrenal tissue might reveal »zones« which respond in a manner comparable to the traditional cortical zones of the mammalian cortex.
The kidney was studied with the intent of correlating changes in their granular cell index with the weight of the »zones« of the avian interrenal tissue. Such a correlation would expand the concept of the kidney as a source of an adrenal stimulating humour to a submammalian kidney.
MATERIALS AND METHODS
White Carneaux pigeons 1.9 to 2.4 months old at hypophysectomy were used. The extent of the removal of the pars distalis was determined in complete serial sections of the fossae. In no pigeon was either the neurohypophysis or that portion of the pars tuberalis on the median eminence removed. However, the strands of pars tuberalis extending between the median eminence and pars distalis were at least partially re¬ moved in most instances. Hence hypophysectomy as used in this paper denotes removal of the pars distalis.
Adrenals were fixed in Bouin's fluid to which was added 1. (Miller 1961) .
Force feeding did not seem to be an important factor influencing the relative mass of interrenal and chromaffin tissues. At least, at 10 days after hypo¬ physectomy there was no appreciable difference in these values between the force-fed and volitionally eating birds (Fig. 1) .
B. Regional responses to hypophysectomy in the interrenal tissue
Earlier work (Miller 8c Riddle 1942) showed differences in the structure and arrangement of interrenal cells located at the periphery of the adrenal and (Fig. 2) evoked by formalin. »Glomerular« mass was two to three times that of intact or hypophysectomized controls. On the other hand, while »fascicular« mass was much greater in pigeons injected with formaldehyde than in hypophysectomized controls, it never exceeded greatly the »fascicular« mass of normal controls.
The low-sodium diet for 10 to 21 days also evoked a large increase in the weight of the adrenal (Table 1) due to increase in the mass of both the chromaffin and interrenal tissues (Fig. 1) (Fig. 2) In contrast, however, the response of chromaffin tissue to hypophysectomy appears somewhat different in birds and in mammals, although perhaps not in a significant way. In mammals, hypophysectomy may result in a slight atrophy of the medulla (Christensen 1954; b) whereas in the pigeon chromaffin tissue hypertrophied progressively during the first ten days after hypophysectomy and remained large for as long as 128 days. The reasons for the discordant results are not known; possibly the collapse of the fascicular and reticular zones in mammals interferes to a degree with the blood which traverses the cortical sinusoids to reach the medulla. This same situation would not obtain in the dispersed chromaffin tissue of birds. The essential fact, however, is that chromaffin tissue is not subject to direct hypophyseal control in either bird or mammal, whereas interrenal tissue is.
There have been attempts to homologize regions of avian interrenal tissue with mammalian glomerular, fascicular and reticular zones even though they were originally designated by Arnold (1866) (Miller 1965 a, b) .
However, the changes in adrenal weight evoked by stress in hypophysecto¬ mized pigeons tend to negate the idea of a homologue of the fascicular and reticular zones in the pigeon's adrenal, since that part of the interrenal tissue (»fascicular« zone) which atrophied following hypophysectomy was also stimulated to hypertrophy and hyperplasia by stress, in the complete absence of the pars distalis. This occurred only with marked adrenal enlargement. More frequently, the »glomerular« zone was stimulated when the »fascicular« zone was atrophie. Thus, while the size of »glomerular« zone was entirely inde¬ pendent of the hypophysis in these experiments, the »fascicular« zone was pituitary dependent as judged by the gravimetric response to hypophysectomy, but at least partially pituitary independent when subjected to stress. In rats, not only does the glomerular zone not atrophy after hypophysectomy, but also it can be stimulated to increase in weight by stress (Miller 1965 a, b 
